The auction system is an alternative to the so-called 'take it or leave it' offer in a normal sales situation in which the seller sets a posted price and buyers decide whether to accept or reject the deal each time.
Trading through Auctions
The volume of trading carried out through auctions has increased over the last few years as information technology has spread ever further and data transmission connections have improved. This resource allocation method originate long time ago 1 , but has recently been the subject of growing interest on the part of markets 2 and the academic community. In short, an auction is a tool used to determine the exchange ratio, that is the price to be paid for goods, services or rights. Such a price can be quantified either in strictly monetary terms or in terms of obligations. In this sense, the role of an auction is either to allocate or distribute something, depending on the object: an auction could involve several suppliers in the buying of goods or airlines bidding for landing time slot availability at airports. The goal of an auction is either to maximize the income from a sale (or minimize the cost of a purchase) or distribute resources amongst several parties who are entitled to them. Clearly the auction system is an alternative to the so-called 'take it or leave it' offer in a normal sales situation in which the seller sets a posted price and buyers decide whether to accept or reject the deal each time. Most goods sold and services provided (including for example our normal everyday purchases) have a price set by the seller, who tries to determine the most effective sales conditions to maximize revenue 3 . In markets characterized by excess of demand with respect to supply 4 , the price (or tariff, when it is established by law) is determined mostly on the base of the cost structure (Guatri 1951 , Dean 1951 , plus an amount assigned to investment payback and profit (cost-oriented prices).
In markets subjected to competitive pressure, the offering differentiation process tends to adjust products to the requirements of demand, by measuring the value of a product, or of its individual components, as perceived by the customer, and setting the price accordingly (Valdani 1989 , Busacca-Costabile-Pasini 1993 , Dolan-Simon 1996 . Once the variables most relevant to the customer have been singled out, price differentiation is implemented between groups characterized by different features or a willingness to pay the price for the various offerings (demand-oriented prices).
In a competitive situation, dominated by differentiated offerings, the development of different product versions aims to capture buyer preferences as much as possible (and then convert them into monetary value). 'The spatial element becomes essential as potential demand is closely associated to it' 5 . This means that the choice of location for company premises is crucial (especially for businesses providing services where the premises are the point of contact with the public) as it changes the value assigned by the customer and stimulates a 'competition in space terms' 6 amongst businesses (competition-oriented prices). An epochal evolution has taken place in competition dynamics since the midnineties. Today, most markets are characterized by over-supply and hence the presence of un-saleable goods. In particular, it has been observed that electronic commerce and communications provide complete information about various offerings, thus reducing the potential for differentiation and innovation, weakening the barriers to market entry and creating a loss of buyer loyalty in buying behaviour (Lambin, Brondoni, 2000 .
'In today's international dominance of over-supply, 'hyper-competition' strategies are based on new paradigms, in that highly profitable businesses are only those that are able to shape an offering innovatively and create consumption 'bubbles'. These businesses manage to satisfy the 'bubble' before the competition does (time-to-market) and abandon them at the right time (time competition)' 7 . From the point of view of business management, 'weak bi-directional communication' 8 in which top management sets prices, the operational units apply them and then report back with information over the medium-long term concerning deviations from the planned goals, is not good enough anymore.
Today, the centre of gravity for the relationship between strategy and operations must be repositioned by: a) Understanding the new market coordinates (market-space management). b) Making decisions continually (time-based competition). c) Allowing for increased independence of the operational system within more sophisticated planning. d) Setting up a powerful information system. Consequently prices become 'dynamic', governed by variables chosen more and more by the customer (demand-chosen prices).
The development and spread of auctions is precisely an example of this phenomenon, as the seller can decide to implement different forms of sale in different markets. He also may deem it more efficient not to set the price of the transaction but to let buyers indicate on the conditions they are willing to accept to make a purchase. The immediate effects of the adoption of more evolved price determination systems are, for example, price customisation, in which each customer pays a different price depending on the competitive conditions (in relation to both supply and demand) at the time the deal takes place and a broadening of the competitive space with Internet as the dominant market.
Types of Auctions
Without going into the theory of auctions, a topic investigated well enough by academics 9 , it is at least necessary to clarify that the traditional auction procedures are categorized based on the type of goods auctioned (single and indivisible or uniform and divisible), on the auction format (sealed bid or sequential) and on the sale price 10 . The sale of a painting organized by a famous international auction house is an example of single, indivisible goods, while a specific quantity of airline or sport tickets represent homogenous goods that can be divided amongst several buyers.
The pursuit of efficiency requires that goods be sold to the buyer who assesses their value highest, even if this does not necessarily coincide with maximizing revenues from the sale. Corrections can also be introduced to preserve so-called social benefits, for example preference for a winner in order to avoid concentration or for other purposes.
The traditional auction methods are as follows: -First price sealed bid. In this auction mechanism the bidders make their offers simultaneously, i.e. the price they are willing to pay the seller. The goods are assigned to the bidder who makes the highest bid, at the price he indicated. -Second price sealed bid, or Vickrey auction, named after the Nobel Prize winner who determined the efficiency of the method in the sixties. Unlike the previous case, the goods are assigned to the bidder who makes the highest bid, but the price paid is that indicated by the second-highest bidder. -English auction. This is the most common type of auction that is also used by the famous auction firms such as Christie's. It is conducted by an auctioneer who continues to foster ever-higher bids until no further bids are made. -Dutch auction. Same as the English method but with decreasing bids.
It is important to point out that the auction mechanisms also differ in terms of the information available to bidders. In English auctions, bidders know the bids as they are made by participants right up to the final assignment of the goods. This does not happen in Dutch auctions, where the auctioneer keeps lowering the price until a bidder declares his willingness to buy. In the former case, the bids made by the other bidders can be used to make decisions. In the latter case, these bids are only known to each bidder.
The theory of auctions formalized the Theorem of equivalence of revenues for the different mechanisms. However, the result is true only as long as a single object is offered (object or service) and the bidders make private bids. In certain circumstances, bids are considered common instead of private for technical reasons such as the cost structure or because of collusion amongst the bidders.
'If the goal is the maximization of revenues, the presence of common bids suggests that English auctions be used. The presence of collusion makes the singlestage mechanisms more attractive, while risk aversion favours first price mechanisms' 11 .
Online Auctions
In traditional auctions both sellers and bidders gather at the same place at a certain time, set in advance and communicated to all potential participants. Once the rules have been explained, the auction takes place. Clearly, the mere attendance represents a cost for all participants, if only because of travel expenses and transportation costs for the goods to be traded. Inevitably, the number of participants is limited to people who can be present physically (or through a proxy) at the auction site. Presumably both the cost and the inefficiency of the system affect the sale price or reduce the seller's margin. In terms of time, the transfer of goods or services happens rather quickly once the administrative auction procedures have been completed.
Apart from this 'classic' method, auctions that exploit the potential offered by digital technology and the Internet have recently become common practice: This trading system is remarkably efficient. First, the number of potential buyers is expanded, and hence also the number of goods traded. Some objects that are virtually un-saleable in limited local circles, may turn out not to be so when a larger number of potentially interested parties can be reached. Second, buyers can acquire detailed information about the goods for sale and about the other bidders. . New intermediaries appear and 'facilitate the meeting of supply and demand (aggregators), and stimulate commerce by creating markets where they did not exist before (exchanges)' 13 . Unlike traditional auctions, online auctions can last for a long time, as long as bidders keep raising their bids 14 . Initially the goods traded were mostly collectibles and antiques, such as coins, stamps, jewellery, software or electronic components (Lucking-Reiley D., 1999). However, the auction mechanisms rapidly spread to providers of services: auctions are especially suited to this business sector, defined by limited capacity and the absence of stocks.
Online system users are not only, of course, individual buyers, business-tobusiness trading is also widespread.
Competitive conditions drive modern businesses toward an unending search for more effective ways to relate to their main markets, and the excess of supply characterizing the current environment makes such a search especially urgent. 16 .
Today, the development of digital technology represents a new great opportunity for most market-oriented businesses to increase the value of their offering. This technology offers great potential for managing the flow of information and allowing the customisation of products to meet individual customer needs. Examples are found amongst service providers (telecommunications, financial services, logistics, …) but also in other sectors (for example, in publishing and component production).
Conclusions
The development of digital technology was thought to lead to markets that were very similar to the models characterized by perfect competition 17 , because of the ease with which customers can access information and compare competitive offerings and prices, the reduction in transaction and transition costs, increased competition and the appearance of new digital intermediaries.
In reality, a general reduction in prices has not taken place: businesses have instead tried to use information (now available in real time) to determine the price that most closely matches what prospects customers are willing to pay 18 in each market sector. For example, Coca-Cola has recently introduced vending machines that change the price of beverages according to weather conditions. It is known that products are interchangeable within a situation of perfect competition, and thus companies have almost no power to influence market prices. This fact has lead to attempts at differentiating offerings to strengthen the relationship with customers by offering more value -and even through price heterogeneity. The weak form of dynamic price setting, characterized by prices changing over time, is complemented by stronger forms, with prices changing over time but also in relation to individual customers (Reinartz 2001) . On the other hand, sensory stimuli are less relevant for online transactions compared to offline purchases, and the buyer tends to concentrate on aspects that require greater cognitive effort, such as brand and price 19 . Online auctions are particularly appealing as they allow the offering of products and services at completely flexible prices set by the customer. From the management point of view, 'the seller is released from the responsibility of setting a price for an item for which demand is uncertain' 20 . At the same time, one cannot disregard the fact that there is a new kind of consumer to contend with, a consumer who feels empowered by excess supply and the growth in consumer associations, remarkably professional and competent in making buying decisions and oriented toward a new set of values (Lambin, Brondoni, 2000 . Figure 1 below shows several price determination methods set out according to the level of price heterogeneity. Customer price acceptance seems to be very high for the extreme levels (fixed price and one-to-one bargaining) and much lower in the intermediate configurations. The acceptance level is influenced by the propensity to risk and the level of buyer experience (Puntoni, 2002) . In summary, one can state that in over-supply situations where there is no separation between markets, such as the present competitive situation, firms have to face the competition by trying to exploit price volatility and erode previously acquired dominant positions. In such a context, price is a crucial ingredient within the offering. In fact, the composition of an offering is, more and more often, being entrusted to the customer who can choose his/her starting sector for each purchase by taking advantage of communication technology developments. 
